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Introduction
Collaboration is frequently listed among skills required for graduates to succeed in the 21 st century workforce. Engineering standards include developing "an ability to function on multidisciplinary teams" as well as "an ability to communicate effectively." Active learning approaches, including collaborative learning practices, foster student engagement and learning that is better aligned with the workplace environment. The premise of active learning encourages students to engage in dynamic activities that require communication and a shared knowledge transfer among peers that is not found in a passive lecture delivery method [1] [2] [3] . With each activity, the members of the group should be able to pull from past experiences, compare individual viewpoints, and accept alternative perspectives of a topic, and express their interpretations back to the group 4 . The connection between the modern workplace and active learning in the classroom is found in 21 st century skill requirements of today's employers. Organizations expect graduates to not only have the skills to successfully work collaboratively in groups, but also understand the impact that collaboration has on technology readiness, the complexities of global challenges, and benefits that come with multiple skillsets and knowledge domains.
With the overall traditional student population dropping, retaining college students is becoming more urgent. A response to these challenges has included tactics such as increased financial aid and fiscal support. However, a sustainable effort is warranted. The higher education environment must encourage a sense of connectedness and community by recognizing students' diversity of thought and opinion, and merit.
To retain students to degree completion at higher rates, the prior observations by Tinto 5 are recommended for improving student persistence: 1. A commitment to success must include monetary resources and not just words.
A high expectation of student performance begins with the first year.
3. Develop support programs for navigating the new college environment. 4 . Utilize student feedback and assessments of the learning environment. 5 . Foster student involvement both academically and socially. 6 . Focus on the development of a setting that encourages learning.
These factors are not domain specific, and are attainable with increased student involvement in his or her own learning through the promotion of social and academic immersion, and academic support for a student's motivation to persist [6] [7] [8] [9] [10] .
An active learning environment through collaborative learning principles has been encouraged in higher education as a means of improving student engagement 1-3 , but there is a gap in the literature when it comes to connecting the two areas of research. The theoretical model used here was developed to analyze how the impacts of collaborative learning positively influences students' turnover intention (persistence), mediated by factors of sense of community, campus connectedness, and commitment to organization. This model has been applied to participation in an online computer supported collaborative learning environment and describes significant relationships among nearly all factors. The purpose of the current study is to apply this model in an introductory design course, evaluate model fit as compared to prior work in developing the model, and assess these factors' influence on student persistence.
Background
In this section, a review of the factors that exist in a collaborative learning commitment model 11 are presented. The model has been recommended whereby collaborative learning impacts turnover intention (persistence) while being mediated by factors of campus connectedness, a sense of community, and organizational commitment. Prior research has applied this model to participation in a virtual collaborative learning environment and has been able to significantly describe relationships between nearly all factors. As the purpose of this study is to apply the model in an introductory design course, a review of impacts of first year experiences is also addressed.
In a review of the factors included in the collaborative learning commitment model 11 , the first measurement addressed in the model is usability. Usability can be simply defined as a measurement of how easy an interface is to use 12 . As with previous research, in the case of learning management systems, if a student does not find the system to be adequately usable the effectiveness of the computer supported learning environment will be diminished. The students in this study utilized a course management system to collaborate in a flipped course environment. Some collaborative work was done in an active learning setting, and other work required the use of the course management system to collaborate outside of the classroom. One widely used tool for assessing usability is the System Usability Scale (SUS) 13 developed by John Brooke. Bangor, Kortum, and Miller 14 evaluated Brooke's scale by reviewing over 200 studies in previous years that have utilized the SUS, and found the scale to be a widely used and robust measure of usability. The SUS is free to use with the proper reference, it is a short questionnaire with 10 items, it produces a single number of overall usability, and it is not bound by any particular technology. A later study applied the SUS to assess the usability of 14 common, everyday products in an effort to demonstrate the flexibility of the scale 15 . In a subsequent study, it was noted that e-learning platforms were not included in the 14 chosen products, so research was conducted to evaluate a learning management system using SUS 16 . Other previous studies have also evaluated the usability of course and learning management systems [17] [18] .
The next factor addressed by the model is Collaborative Learning Attitudes. Collaborative skills are central to 21 st century skills. For example, the National Research Council refers to 21 st century skills as "being able to solve complex problems, to think critically about tasks, to effectively communicate with people from a variety of different cultures and using a variety of different techniques, to work in collaboration with others, to adapt to rapidly changing environments and conditions for performing tasks, to effectively manage one's work, and to acquire new skills and information on one's own." (p. 1) 19 The expectation of the workplace is that every employee must be able to adapt to change, use critical thinking skills and collaborate professionally 20 .
One structured approach to fostering critical thinking via collaboration learning methods involves preparation, cognitive structuring, and role structuring 21 . Research in undergraduate student persistence has encouraged this shift in instructional delivery as collaborative learning is found to play a significant role in retention of first-year students 1, [6] [7] . First, an instructor should select a topic that the majority of students can relate to or efficiently acquire knowledge about the topic. Second, apply cognitive structuring to the topic by invoking a task that requires deeper thought beyond a cursory discussion. Finally, the role-structuring process is meant to get all members of the group to participate with interest. This approach gives the students enough material at the beginning of the project that they can relate it back to prior personal experiences and individually acquired knowledge 21 . Then, the instructor gives the students a task that relies on the input from everyone in the group to think critically on the topic. The final part of the process requires that all students participate in order to complete the task without hindering progress. It is noted in this approach that convincing students to embrace a different viewpoint on a topic can be challenging and sometimes sensitive due to upbringing or past experiences, so a structured approach to collaborative learning and critical thinking is essential for participation and engagement 21 .
The context for our classroom, computer-supported collaborative learning (CSCL), emerged as a research field in the 1990s in response to new technology meant to bring students together online to learn 22 . A framework for CSCL research is divided into three main elements: pedagogical, social and technological 23 . This framework is meant to provide structure for future research in the CSCL domain by identifying the varying qualities of the environment and areas that are lacking in research. The pedagogical element pertains to the learning portion of the collaborative learning environment, the social element pertains to the skills that students use to work collaboratively in a team including communication, motivation, and engagement in assigned tasks, and the technological element pertains to technological needs of the activity depending on the makeup of the environment. CSCL environments with both educational functionality and social functionality fulfill the learning needs of the students 24 . It allows for a complete learning experience, called a sociable CSCL environment. Such an environment can reduce feelings of isolation and encourage persistence as students develop a sense of community through exchanges of information and a commitment to contribute in the community 25 . Research by Abedin, Daneshgar, and D'Ambra studied the difference between on-task (instructional activities) and non-task (not directly related to learning) social interactions with a focus on the factors that affect non-task sociability of CSCL environments 26 . It was determined that the students who can alter their communicative behaviors to adapt to a course CSCL environment will enjoy the educational experience more and will participate more with a greater sense of community, but the impact of the sense of community on student intention is not addressed. The role that CSCL plays in a course is based on an instructor's setup and design of the course, not just adding technology to a course 27 . The communication of expectations, a positive social environment, the encouragement of information sharing, and an understanding of the technology readiness of the students are important considerations in the design of the course.
This sociable environment and desirable community represent the next factors in the model, Campus Connectedness and Sense of Community. Lee and Robbins have identified social connectedness as an aspect of the self that reflects individual awareness of interpersonal closeness with the social world as a whole [28] [29] [30] . Campus connectedness is the characteristic of social connectedness relating to a student's connectedness and feelings of belonging with their peers in the context of a college environment 31 . While the collaboration that occurs in learning groups is found to be an important factor to student persistence, it is the responsibility of an institution to provide an encouraging environment beyond the confines of the classroom 5 . The institution is charged with providing a campus level student support system, a commitment to both academic and social immersion, and programs designed to provide students with the skills necessary to be successful in college. When an institution conveys its commitment to a collaborative learning environment, students may be more likely to participate effectively in group activities, which should strength their connection with the institution. Otherwise, a student may leave the university due to a low sense of connectedness on a campus level when not given the tools and support to succeed. Summers, Beretvas, Svinicki and Gorin assessed collaborative learning methods based on feelings of campus connectedness, academic classroom community, and effective group processing 32 . Using an adapted a scale developed by Lee and Robbins to measure social connectedness to peers on campus, their analysis found that classroom community may positively influence campus connectedness 28 .
The theoretical framework for community in this study is based on the work by McMillan and Chavis 33 . They propose that a sense of community consists of four elements: membership, influence, integration, and shared emotional connection. They further define sense of community as "a feeling that members have of belonging, a feeling that members matter to one another and to the group, and a shared faith that members' needs will be met through their commitment to be together" (p.9) 33 . A sense of community index (SCI) was then developed to quantitatively measure the sense of community that an individual experiences in a particular community 34 . As a response to inconsistences in reliability of the SCI experienced by other researchers, a new instrument called the SCI2 was developed to better represent the original four-dimensions found in the McMillan and Chavis original sense of community theory 35 .
As students ultimately prepare to enter the workplace environment after graduation, it is appropriate to measure a student's commitment to an academic institution much like an organization would measure an employee's workplace commitment and consequential turnover intention 11, [36] [37] [38] . In a prior research study, an analysis of organizational commitment across domains investigates how organizational commitment and embeddedness are related to an intention to persist 38 . As hypothesized, an individual's level of commitment predicted graduation. McNally and Irving also sought to extend organizational commitment research into the study of student behavior by utilizing prior research in workplace commitment 39 to analyze the effects of affective, normative, and continuance commitment on a student's commitment to his/her university 37 . It is proposed that individuals who stay in an organization because they want to stay experience a level of affective commitment 39 . Those who stay because they need to stay experience a level of continuance commitment, and normative commitment is when individuals stay because they feel obligated to the organization. The results of the study supported prior research that affective commitment leads to lower turnover intention suggesting that future research could identify antecedents of commitment for the purpose of improving student retention programs.
Just as Tinto's research is devoted to student persistence, Bean dedicated his research focus to the study of student attrition 40 . The prior work of Price pertaining to employee turnover in the workplace 41 is the foundational basis of Bean's research model. Bean's definition of student attrition is "the cessation of individual student membership in an institution of higher education."(p. 157) 40 . The justification for this type of connection is a comparison of an employee dissatisfaction of the workplace and student dissatisfaction of his or her chosen institution of higher education. Our study utilized the factor of student Turnover Intention and theorized that it would be predictable by the previously included factors. Prior studies utilized similar intention to leave scales that included measures of how likely an individual is going to leave his or her current profession, and the level of effort that has gone into this decision 36, 42 . In one of the studies, participants were nursing students 36 and the other included employees that may or may not be experiencing work-family conflict 42 . In both studies, the level of commitment determined the level of turnover regardless of the domain.
Methods
The present study used a correlational design to examine student perceptions of persistence. Our research purpose was to examine the collaborative learning commitment model within the context of an introductory design course; students were recruited near the end of the course and used the survey to reflect on their experience with design and collaborative learning in the classroom. We briefly describe the context for administration, especially similarities and dissimilarities to the prior application of the collaborative learning commitment model. Further details on the compilation of our survey instrument, and its delivery are also provided.
The course, "Design Thinking in Technology," is a first-year introduction to design. It is delivered using a flipped and blended education model meaning that much of the time students spend on the course is done online preparatory to our class meetings. Each class met for one hour per week face-to-face, while the instructor led the class in active learning strategies including group discussion of the online material and application of the strategies learned in a new way. The flipped classroom approach has rivaled student expectations for the course; as such, several pedagogical and educational technology tools have been implemented to support student learning for their first semester and in this new manner of teaching. The course is made available through Blackboard Learn for student access; and collaborative learning is supported through use of the CATME team evaluation system (http://www.catme.org) 43 . These digital similarities parallel the virtual learning community setting that was used in the establishment of the research model 11 . Both courses also used design projects as a central focus. On the other hand, the Design Thinking in Technology course was delivered in a sustained manner throughout the semester while the virtual learning community had a few focused times throughout the semester leading up to their only in-person experience.
In order to apply the model proposed by Laux, Luse, and Mennecke 11 to our introductory design classroom, an online end-of-semester survey was administered to students via Qualtrics. It contained the previously discussed questions on system usability, collaborative learning attitudes, campus connectedness, sense of community, commitment, and turnover intention. The survey had 64 questions and utilized Likert-type responses ranging from Strongly Agree to Strongly Disagree; items are contained in Appendix A. For example, students marked their agreement to "I actively exchanged my ideas with group members" (collaborative learning), "Fitting into this community is important to me" (sense of community), and "I don't feel related to anyone on campus" (campus connectedness). Students enrolled in two semesters (Fall 2014 and Spring 2015) of the course were given a nominal amount of extra credit for participation. Among students enrolled, 741 students completed the survey entirely (79.08%). The large sample size enabled us to use structural equation modeling (SEM) 44 ; "in general, factor analysis [including SEM] is a large sample technique, so the more cases the better" 45 .
The hypothesized model is that proposed Laux, Luse, and Mennecke 11 . We expect that in our environment of collaborative learning and online, flipped instruction, students participating in teamwork will increase their sense of community, campus connectedness, and organizational commitment, and reduce their turnover intentions (see Figure 1 ). 
Results
Data were screened following recommended procedures 46 including checking for accuracy of input, evaluating and dealing with missing data, checking for linearity, homoscedasticity, and normality. Responses were removed for inaccurately answering an engagement check question or missing answers on more than 5% of the survey 46 ; this left a sample of 680 students between the two semesters who had completed all questions on the survey. Inspection of correlations suggested that the relationships among survey items were linear, and descriptive statistics suggested that the data met acceptable criteria for normality. It is suggested that with large samples, the significance level of skewness and kurtosis are not as meaningful as the actual shape of the distribution 46 ; all survey items were less than |1.5| in skewness and kurtosis.
Psychometric properties of the instrument were reviewed because of administration in a new setting. These values include internal consistency (Cronbach's alpha), composite reliability and average variance extracted for each scale (see Table 1 ). The sense of community scale was treated as a second-order construct and psychometric properties were examined for the first-order and second-order constructs. It is recommended that Cronbach's alpha for each scale be greater than .6 and less than .95 47 ; too high a measure of internal consistency might suggest that there is not enough diversity in the questions being asked 48 . All of the scales had a good measure of internal consistency with the exception of the second-order scale for sense of community. However, because Cronbach's alpha is inflated by the number of items used 49 , and the value is only slightly above our range, the scales were satisfactory. Each scale composite reliability 50 was above recommended cutoffs. Average variance extracted 51 for all scales except system usability were above recommended cutoffs of .50. Upon closer examination however, the average variance extracted for system usability was greater than the square of any factor correlations, addressing concerns about discriminant validity between the factors 52 . In other words, each scale was able to explain a unique portion of variance, separate from the relationship with other survey items. Factor analysis proceeded first with exploratory factor analysis (EFA), then confirmatory factor analysis (CFA) to evaluate the measurement model. Finally, structural equation modeling (SEM) was performed to test the overall fit of the model and causal relationship among the constructs.
Parallel analysis to determine the number of factors revealed that there were 10 factors in the data with eigenvalues greater than 1, a common method for determining the number of factors 53 . This number aligned with the hypothesized model for collaborative learning impacts. Subsequent maximum likelihood EFA began by extracting 10 factors using Promax rotation, however the factor structure was unclear. A more parsimonious structure emerged when seeking only six factors by collapsing the second-order Sense of Community factor. This structure held items to the correct scale with few exceptions; because the factor structure was already theorized, this served for a visual inspection before using CFA. One reverse-coded item from the Collaborative Learning Scale, "Collaborative learning in my group was time-consuming," was negatively loaded in the factor analysis results. It is possible that students did not perceive a negative impact for the time spent on collaborative learning in this environment; it is also possible that students did not engage in their groups for as long and group work was less timeconsuming as a result. The indicator still had a significant loading on the factor, albeit negative, and so it was retained for further analysis. The next step, CFA, required the researchers to designate hypothesized factor loadings a priori and assesses the fit of the resultant model 44 . The CFA results showed had significant factor loadings for all indicators. Factor loading absolute values ranged between .12 and .94. Goodnessof-fit indices showed conflicting information: the χ 2 /df ratio was good (3.68), RMSEA was good (.06), CFI good (.84), and AGFI poor (.66). Byrne has warned that the array of goodness-of-fit indices should be interpreted as a whole 54 . In general we are satisfied with this model although there is room for improvement. The final specified structural model contained a second-order factor structure for Sense of Community (designed with four first-order factors in the original literature), and causal relationships for System Usability on Collaborative Learning, then Sense of Community and Campus Connectedness. These two factors simultaneous affect Turnover Intention with their effect partially mediated by Affective Organizational Commitment (Figure 2 ). Factor loadings for the measurement model and second-order organization for Sense of Community (not pictured in Figure 2 ) were all significant, p < .001. The structural path coefficients for the collaborative learning commitment model were significant, p < .001, except for the regression of Campus Connectedness on Sense of Community. In comparing these results to those obtained in the original establishment of the model, many similarities are identified. Laux, Luse, and Mennecke 11 reported on the overall model for all students in their sample, as well as separate models for low and high participation in the virtual learning community; readers are referred to their work for a more elaborate discussion of significant loadings in the model. Our model demonstrated a significant relationship between Collaborative Learning and Campus Connectedness which was only realized for highly participatory students. We also found a significant relationship between Campus Connectedness, Affective Organizational Commitment, and Sense of Community, which was seen in the low participation group. Our results did include a weakened relationship between Sense of Community and Campus Connectedness, although we believe that among our sample this relationship is captured by the significant relationship between Collaborative Learning and Campus Connectedness. Because our course is a freshmanlevel offering, it represents a first exposure to campus for many of our students; we believe that this influenced the significant connection between collaboration and campus connectedness. Our findings are concordant with the original work and reinforce a model whereby collaborative learning impacts student desire to persist within the university.
Implications
This study has applied the collaborative learning commitment model 11 to student beliefs of perceived turnover intention in a first year design course. In comparing model fit between our recent context and prior use of the model 11 , our context also revealed good indicators for model fit which substantiate the reliability of the collaborative learning commitment model. This study has tested the model in a flipped course with significant computer supported collaborative learning activities that occurred primarily face-to-face as opposed to the original study that focused on commuting students. The results also reinforce the belief that collaborative learning impacts a student's intention to persist to degree completion and point to specific factors of collaborative learning which influence persistence; these results further research in the gap between a collaborative learning environment and turnover intention of students. The results did not find a significant relationship between sense of community and connectedness, but the relationship between collaborative learning and connectedness was significant. This may be because the students in this study are primarily first year students living on campus and there are more opportunities for connections to the academic institution and less reliance on community.
The practical implication of this study provides insight on areas of improvement in the first year design course as it applies to collaborative learning impacts. The goal is to strengthen a student's intention to persist. By applying engaging collaborative learning techniques, building community in the classroom, and providing awareness of campus opportunities, a student's likelihood to persist are increased. The collaborative learning commitment model is a means of measuring the success or failure of how these factors impact persistence. It also identifies several factors which meaningfully impact student intentions to persist. Future research may apply this model longitudinally to determine how student perceptions affect enrollment and degree completion in our program. The model has room for improvement, and there are additional factors to be identified to further explain the variance. In the future, this model may find applications beyond credit based student experiences to other important areas that bind the student to the modern campus environment. In an era where digital technologies are being developed which provide alternatives to the holistic approach to college education, it is important to understand what this unbundling, that has impacted other areas such as industry, would do to the academic environment. By understanding what binds students to the college experience, perhaps the 21 st century higher education approach may be improved through more intentional efforts that are poorly understood today. Active learning increases student performance in science, engineering, and mathematics. Proceedings of the National Academy of Sciences, 201319030. [5] Tinto, V. (2005) . Epilogue: Moving from theory to action. In A. Seidman (Ed.). College student retention: Formula for student success. Westport, CT: ACE/Praeger.
